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AgriMetAgriMet
Contraction of Agriculture and Meteorology
System of automated weather stations used to 
provide agricultural weather data
Weather data used to model a potential 
evapotranspiration rate
Started in the Pacific Northwest as a means to 
promote energy and water conservation
The BOR Pacific Northwest Region oversees 
about 70 stations
The BOR Great Plains Region oversees 20 active 
stations located in eastern Montana



AgriMet AgriMet –– Water and Energy Water and Energy 
ConservationConservation



AgriMet in MontanaAgriMet in Montana





AgriMetAgriMet--Data CollectionData Collection

Each Station 
Generally Monitors:
Air Temperature
Solar Radiation
Relative Humidity
Wind Speed, 
Direction, and Peak 
Gust
Precipitation

Harlem AgriMet Station



Typical AgriMet SensorsTypical AgriMet Sensors

Temperature and 
Humidity

Wind speed, 
direction, etc

Solar Radiation

Precipitation



AgriMetAgriMet--Data CollectionData Collection
Additional 

Capabilities:
Soil Temperature
Soil Moisture
Crop Canopy 
Temperature 
and/or Humidity
Diffuse Solar 
Radiation
Pan Evaporation

Harlem AgriMet Station



AgriMetAgriMet--Data CollectionData Collection
Data Collected at 15 minute or hourly intervals 
depending on parameter
Transmitted by GOES satellite every 4 hours 
(Going to 1 hour transmission at all stations in the near future)

Data received at central site in Boise, ID and 
transmitted to Billings for processing 
Processed information available via Internet
– Collected Weather Data
– Computed Weather Data
– Computed Evapotranspiration
– Computed Crop Water Use



EvapotranspirationEvapotranspiration
EvapoEvaporation of moisture from the soil 
and plant surfaces combined with 
transpirationtranspiration of water from the plant is 
evapotranspiration (ET)
The loss of water through plants is 
mainly by transpiration through 
stomates, although evaporative demand 
also results in some direct evaporation 
of moisture from leaf and soil surfaces



AgriMet EvapotranspirationAgriMet Evapotranspiration

Potential evapotranspiration (ETr) rate 
modeled utilizing the 1982 Kimberly-
Penman equation
Combination equation
Combines net radiation (“heat function”) 
and advective energy transfer (“wind 
function”) into one equation
Uses alfalfa as the reference crop



1982 Kimberly1982 Kimberly--Penman Penman 
EquationEquation
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Units of MJ/m2/d
Where:

) is the slope of the saturation vapor pressure-temperature curve

( is the psychrometric constant

Rn is the net radiation

G is the soil heat flux

Wf is dimensionless wind function

(es-ea) is the mean daily vapor pressure deficit



1982 Kimberly1982 Kimberly--Penman Penman 
Equation Equation (continued)(continued)

γ+Δ
Δ

γ
γ
+Δ

Net Radiation weighing factor (heat 
function) 
Advective Energy Transfer weighing factor 
(wind function)

The sum of the Net Radiation and Advective Energy 
Transfer weighing factors equals 1

The weightings are approximately 75% heat function
and 25% wind function



Crop Water UseCrop Water Use

Plants extract water from the soil to 
satisfy an evaporative demand in the 
atmosphere
Evaporative demand is characterized by 
both atmospheric variables and the 
aerodynamic and radiative properties of 
the particular plant and soil 
environments



AgriMet AgriMet –– Crop Water UseCrop Water Use

Uses computed ETr rate
Individual crop ET=ETr x Kc (Crop 
coefficient)
Value of Kc depends on type of crop 
and stage of growth
Adjustment made using crop curves 
(coefficients) developed by the ARS at 
Kimberly, ID and others



AgriMetAgriMet--Crop CurvesCrop Curves



AgriMet AgriMet -- Crop CurvesCrop Curves

Alfalfa
Beans
Corn
Grass Hay
Lawn
Pasture
Peas
Potatoes

Rape (Canola)
Spring Grain
Sugar Beets
Sunflowers
Winter Grain
Curves for other 
Specialty crops are 
also available



AgriMetAgriMet--Internet SiteInternet Site
Able to provide easy access of information 
to users
Potential users beside irrigated farmers 
include government (Federal, State, local) 
agencies, power companies, universities, 
nonagricultural water users, etc
Information located on BOR Great Plains 
Region Web Site at www.usbr.gov/gp
Main AgriMet page for Great Plains Region 
is at www.usbr.gov/gp/agrimet





Other ET and Crop Water Use Programs in the Great Plains RegionOther ET and Crop Water Use Programs in the Great Plains Region
Located at www.usbr.gov/gp/agrimet/agrimet_other_similar.cfm



AgriMet Stations in Eastern MontanaAgriMet Stations in Eastern Montana
Located at www.usbr.gov/gp/agrimet/agrimet_station_list.cfm



Information Available for an Information Available for an 
Individual StationIndividual Station

General Information on location, 
installation date, etc
Daily Weather Data
Archived Weather Data
Crop Water Use Charts
ET Summaries



Sample Internet Page for an AgriMet StationSample Internet Page for an AgriMet Station



AgriMet AgriMet –– Daily Weather DataDaily Weather Data





AgriMet AgriMet –– Archive Weather DataArchive Weather Data





AgriMetAgriMet-- Crop Water Use Crop Water Use 
Chart InformationChart Information

Crop
Start date, Cover date, Terminate Date
Daily ET (previous four days)
Daily forecast
Sum ET (total for season)
Past 7 and 14 day ET rates



AgriMet AgriMet -- Crop Water Use ChartCrop Water Use Chart







Irrigation SchedulingIrrigation Scheduling

Mass balance approach
Treat control volume as a “checkbook”
Initial balance is soil moisture at beginning 
of season
Treat recharge as a credit into account
Evapotranspiration as a debit
Decide when next deposit or credit needs 
to be made dependent on established 
criteria



AgriMet AgriMet -- ET SummaryET Summary





Reclamation Involvement in the Reclamation Involvement in the 
AgriMet ProgramAgriMet Program

Installation of stations
Oversees collection and processing of raw weather data
Oversees monitoring and quality control of weather data
Oversees computation of ETr and Crop Water Use 
products
Oversees providing information to the public via Internet
Assists with yearly O&M at stations and calibration of 
sensors at each station
Assists with remedial maintenance at stations due to data 
problems
Obtain agreements with users to provide for funding to 
assists in covering O&M costs
Provide assistance (workshops, answers to E-mails, etc) 
on the use of the AgriMet data



AgriMetAgriMet

Questions???Questions???


